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Water absorption capability of chickpea in relation to 
nematode infection 

(chickpea/water absorption/parasitic nematodes) 


Saetaj a. Tiyagi, Mbhar Bang, Suhail Anver and M. Mashkooe Adam 
Department of Botany^ Aligarh Muslim University, A!igarh--202Wl 


ABSTRACT Water absorption by chickpea roots was 
retarded due to infection of various nematodes. The 
retardation in water absorption was found directly correlated 
to pathogenicity and the damage caused by them. 


During a survey of chickpea {Cicer arietinum L.) 
fields in Aligarh, a western district of Uttar 
Pradesh, it was observed that the unthrifty plants 
harboured large poulations of the most common 
nematode species, viz,, the root-knot nematode, 
Meloidogyne incognita (Kofoid and White) Chitwood, 
the reniform nematode, Rotylenchulus reniformis 
Linford and Oliveira and the stunt nematode, 
Tylenchorhynchus brassicae Siddiqi. No report regar- 
ding water absorption capability of the nematode 
infected chickpea roots in relation to plant growth 
is, however, available. These aspects were, therefore, 
investigated with these very important species of 
plant parasitic nematodes having different modes of 
feeding. 

Three-week-old plants of chickpea cv. H-208 
growing singly in pots containing 500 g autoclaved 
soil were inoculated with 1000 specimens of different 
test species of nematodes as per schedule given in 
Table L Final observations were made 3 months 


after inoculation- The ‘root-knot index’ was rated on 
0-4 Scale. Reproduction factor of the nematode 
species was calculated by dividing the final popula- 
tion with the initial population (R=Pf/Pi). The 
amount of water absorbed by roots within 24 h was 
determined by the method described by Alam et 
al,^ 

TABLE 1 

Effect of plant parasitic nematodes on the growth and water 
absorption capability of chickpea cv. H 208. 

Root- Water 

Nematodes Plant weight (g) knot absorbed 

Shoot Root Total Pi Index per Plant 

(g) 


Check 22.60 

L35 

23.95 



14.00 

Meloi dogyne 9. 20 
incognita 

0.90 

10.10 

4.68 3.00 

6.00 

Rotylenchulus 8.26 

1.13 

9,39 

5.27 — 

8.00 

reniformis 

Tylencho^ ]2.50 

rhynchus 

brassicae 

2.50 

15.00 

2.83 — 

12.00 

C. D. (P=0.05) 


2.391 


1.194 

C. D. (P=0.01) 


3.538 


1.767 


Each value is an average of three replicates. 

R = Reproduction factor, Pf = Final population. Pi = Initial 
population (1000/Plant). 
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Table 1 shows that all the three species of nema- 
todes tested, significantly inhibited plant growth, 
which was maximum in plants infected with R. 
reniformis (plant weigbt= 9.39 g) followed by M. 
incognita (10.10 g) and T. btassicae (15.00 g) as 
compared to un-inooulated controls with average 
plant weight of 23.95 g. The damage to plant 
growth was found directly correlated with the repro- 
duction factor (multiplication rate) of the nematodes. 
The many fold increase in the population of nemato- 
des confirms that chickpea cv. H-208 is a good 
host of the test nematodes. Root-knot nematode 
also caused gall formation in roots (root-knot 
index = 3.00). Significant inhibition in water absorp- 
tion was observed in the infected roots and maximum 
inhibition was noted in plants infected with M. 
incognita followed by K. reniformis and T. brai.ncae, 
respectively. This is understandable because M. 
incognita is an endoparasite and is known to damage. 


deform, disrupt and block the conducting tissues of 
roots by hyperplastic and hypertrophic growth of 
cells^ R. rmifomiis, a semi- endoparasite, causes 
comparatively less aberrations of the internal tissues^, 
while T . brassicae, a surface feeder or an ectopa- 
rasite, has still less damaging eflfcct^. The nematode 
infection inhibited the growth and the total 
surface area of roots (Table 1). This may be one 
reason for poor absorption of water by roots of the 
nematode infected plants, and the other may be 
reduced transpiration pull on account of decreased 
shoot weight/leaf surface area. 
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Biochemical changes in the roots of Triticale infected with 
Puccinia recondita 

(biochemical changes/roots/normal and diseased Triticale) 


Shabbik Ashbaf, Dhiebndea Peak ash anb Ieshab Mahmood 

Section of Plant Pathology and Nematology^ Department of Botany^ Aligarh Muslim University, 
Aligarh-202 001 


ABSTRACT The total free amino acids, ortho-dihydroxy 
phenols and phenols were isolated from the root extracts of 
Triticale hexaploide Lart. infected with Puccinia recondita 
Rob. ex Desm. The concentration of free amino acids 
and phenolics was more in diseased plants than normal 
ones 


Tt has been known that the physiology and bio- 
chemistry of plants are altered due to infection. 
The physiology of roots in relation to pathogenesis 
has been studied by many workers. MacRae and 
Castro^ studied the root exudates of rice plants in 
relation to ‘Akagare’ disease. Rohringer and 
Sambroski^ noticed an overall increase in amino 
acids in rust infected wheat plants. The present 
paper deals with the biochemical changes in the roots 
of Triticale hexaploide Lart. infected with Puccinia 
recondita Rob. ex Desm. 

Seeds of T. hexaploide variety DTS-481 were 
obtained from N.S.C., LA.R.L Campus, New Delhi. 
The seeds were sown at the University Botanical 
Garden (Fort) and the mature plants (normal as 
well as those infected with rust, Puccinia recondita) 
were uprooted and brought to laboratory in sterili- 
zed polythene bags. Dry roots of normal and 
diseased plants were powdered separately in an electric 
grinder and sieved through 60 mesh pore size sieve. 


Phenol was extracted by the method of Biehn et al.^ 
by using Folin Cio-calteau reagent. For estimation 
of ortho-dihydroxy phenol, the method of Johnson 
and SchaaF was followed. Total free amino acids 
were estimated by the method of Moore and Stein®, 
using modified Ninhydrin reagent. Chromatographic 
separation of individual amino acids was done 
following the method of Block®. 

Concentration of free amino acids in the roots 
of diseased plants was 0.22 mg, that of phenol 0.57 
mg and that of ortho- dihydroxy phenol 0.435 mg. 
In the roots of normal plants the coccentration was 
0.170 mg, 0.285 mg and 0.200 mg, respectively. 
Amino acids L-cystein, taurine, DL-leucine, isoleu- 
cine, DL-methionine, alanine, DL-threonine and 
serine were found in roots of diseased Triticale 
plants while L-asparagine, DL-valine, L-glutamic 
acid and DL-methionine were recorded in those of 
normal plants. The increase of free amino acids in 
the roots of infected plants, may be attributed to the 
altered physiological activities. Most of the amino 
acids at concentrations normally present in plants 
are nontoxic to most of the disease causing organisms 
and may not account for the resistance. However, 
under certain conditions amino acids may help the 
plants to develop resistance. There are reports by 
Tomiyama^and Schroth and Hildebrand® that certain 
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amino acids like phenylalanine help in accumulation 
of phenolic compounds in plants as a result of 
parasite infection. They also form complexes with 2. 
phenolic compounds such as amino acid-chlorogenic ^ 
acid complex which are directly responsible for 
resistance. The increase in amino acid concentration 4. 
is probably due to polymerization or splitting by the ^ 
parasite. It can be concluded that the pathogen 
brings about considerable changes in the physiology 
of host. It is also responsible for quantitative and 

0 * 

qualitative changes in root extracts. 
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Antifungal activity of some 6-arylpyrido [2', 3^ :4, 5] pyrimido 
[1, 6-a]-benzimidazoles 

(fungicide/benzimidazoIe/2)rec^5/gra spiciferlFusarium solanij 

V. Krishna Rbddy, S, M. Reddy, K. Vijayender Reddy,* K. Mogilaiah* and B. Sbeenivasiilu* 
Department of Botany^ Kakatiya University y Warangal--506 009 
^Department of Chemistry ^ Kakatiya University ^ WarangaI-506 009 


ABSTRACT Antifungal activity of ten 6-arylpyndo [2^3' : 
4,5]-pyrim1do [l,6-a]-benzimidazoles was assayed against 
Drechslera spicifer and Fusarium solani. Compound 6“m~ 
nitrophenyIpyrido-[2',3' :4,5] pyrimido Cl,6-al benzimidazole 
was found to be highly active against Z). spicifer^ while com- 
pound b-p-nitrophenylpyrido-fl'.S' : 4,5] pyrimido [L6~a] 
benzimidazole was active against both the fungi. However, 
it caused total spore germination inhibition of Fusarium 
sofaui only at 840 Mg/ml concentration. 6~p~Methoxy phenyl 
compound was found to lack fungicidal activity against both 
the fungi under investigation. 


Though a number of benzimidazole derivatives 
are in extensive use as fungicide and bacteri- 
cides®*^, pyridopyrimidines, which are reported to be 
bactericidaP, have not yet been exploited as fungi- 
cides. Recently Vijayender Reddy et have 

reported the synthesis of 6-arylpyrido [2\ 3' ; 4, 5] 
pyrimido-^[1,6-a] benzimidazoles which are having 
both the moeities. Hence, in the present investi- 
gations, the fungicidal activity of some derivatives of 
6-arylpyrido-[2',3' : 4,5] pyrimido-[ 1 ,6-a] benzi- 
midazoles was evaluated and discussed in this 
communication. 

Fungicidal activity or some substituents of 6- 
arylpyrido-E2',3' :4,5] pyrimido [1,6-a] benzimi- 
dazoles (as detailed in Table 1) against Drechslera 
spicifer and Fusarium solani, seed-borne fungi of 
maize and pearl millet respectively, was evaluated by 


glass slide-humid chamber technique^. Different 
concentrations of the test compounds [360,600 and 
840 f^gjml) were prepared by dissolving 30 mg of 
compounds in 10 ml of acetone and diluted subse- 
quently by adding distilled water. The solvent 
treated in a similar manner without the compound 
served as control. The spore suspension of test 
fungi was prepared from 7 days old fungus and 
the spore concentration was adjusted so as to appear 
20-30 spores per microscopic field (L.PT. The 
details of spore germination was recorded at the end 
of 1 2 h, as by which time most of the spores 
germinated and accomplished considerable growth. 
At least 250-300 spores in 10 randomly selected 
microscopic fields (L.P.) were scored to calculate the 
percentage of spore germination inhibition by using 
the formula : 

Percentage of inhibition == 

too — % germination in treatment 
%of germination in control^ 

Table I reveals that different substituents or 6- 
arylpyrido-[2',3' - 4,5] pyrimido [1,6-a] benzimi- 
dazoles exhibited fungicidal activity which, however, 
varied both with the test compound and fungus. 
Compound 7 was highly toxic which caused total 
spore germination inhibition of D, spicifer even at 
360 concentration. However, it was respon- 

sible for partial spore germination inhibition of 
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TABLE 1 

Antifungal activity data of 6-arylpyrido [2'. 3' : 4, 5] pyri- 


mido [L^-aJ-benzimidazoIes 


SI. 

No. 

Pyrtdo [2'.3' : 4,5] Concentration 
pyrimido [1,6-a] (in /^g/ml) 
benzimidazole 

Percentage of spore 
germination inhibi- 
tion 

spicifer F. solani 

1. 

6-phenyl 

360 



— 



600 

21.14 

14.54 



840 

71.00 

68.34 


6-p-methylpbenyl 

360 

12.73 

— 



600 

63.95 

21.14 



840 

100.00 

84.19 

3. 

6-p-methoxyphenyl 

360 

— 





600 

. — 





840 

— 

— 

4. 

6-p-chlorophenyl 

360 

— 

15.51 



600 

21.25 

56.77 



840 

69.20 

76.15 

5. 

6-p-bromophenyl 

360 

17.20 





600 

77.10 

47 50 



840 

100.00 

80.00 

6. 

6-p-nitropbenyl 

360 

38.50 

18.83 



600 

100.00 

.50.00 



840 

100.00 

100 00 

7. 

6-m-nitrophenyl 

360 

100.00 

13.30 



600 

100 00 

21.28 



840 

100 00 

85.86 

8. 

]0-Ditro-6-p-chIoro- 

360 

„ 



phenyl 

600 

23.52 

20.67 



840 

100.00 

88.00 

9. 

6-‘a -thienyl 

360 

47.52 




600 

100.00 

51.92 



840 

100 00 

84.19 

10. 

9-nitro-6-a-thienyl 

360 

13.53 




600 

100.00 

48.59 



840 

100.00 

93.37 


- indicates no acitivity 


E. solani. Compound 6 comes next in the order of 
toxicity which was responsible for total germination 
inhibition of D. spicifer and F. solani at 600 (Jg/ml 
and 840 Rg/ml concentrations respectively. Com- 


pound 3 was found to lack fungicidal activity. 
Compound 1 and 4 exhibited low fungicidal activity 
and required more than 600 Pg/ml concentration 
for more than 50% of spore germination inhibition. 
Rest of the compounds were intermediate in their 
fungi toxicity. In general, F. solani was comparatively 
more resistant to these compounds than D. spicifer. 
From the present investigations it can be concluded 
that nitro group both at para and meta position is 
active in fungitoxicity. The lack of fungi toxicity 
of compound 3 may be attributed to methoxyl 
group at para position. Comparatively low toxicity 
of compound 8 than compound 7 may be attributed 
to the addition of chloro group. 

The authors thank Prof. E. V. Sundaram, Head, 
Department of Chemistry, and Dean, Faculty of 
Science and Prof. I,. L. Narayana, Head, Department 
of Botany, Kakatiya University, Warangal (APj for 
providing facilities. Two of the authors (VKR and 
KM) are thankful to CSIR, New Delhi for the 
award of Junior Research Fellowship and Pool 
Officer respectively. 
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Water quality and corrosion 

(water quality /corrosion) 


ViEBNDEA Singh, Mbidhla Singhvi and B. C. L. Agabwal 
Department of Chemistry, Malviya Regional Engineering College, Jaipur 


ABSTRACT Tubewell water of Malviya Nagar. Jaipur 
was found to be initially more corrosive to commercial 
aluminium samples than deionised water, 1% and 3% NaCl 
solutions. Probable mechanism explaining the higher 
corrosion rate in tubewell water is suggested. 


The formation of caibonate scale in Malviya 
Nagar, Jaipur, has U^en explained earlier^ on the 
basis of water characteristics of the area. Recent 
studies on corrosion of commercial samples of alu- 
minium showed that the metal corrodes faster in 
tubewell water of this area than in deionised water, 
in 1% and 3% NaCl solutions in deionised water. 
These investigations need attention as articles of 
daily use such as utensils, radiators used for auto- 
motive cooling systems and parts of equipments used 
in industries arc mostly made of aluminium and its 
alloys. 

A comparative study of corrosion rates of alu- 
minium in tubewell water, deionised water, 1% 
and 3% NaCl solutions in deionised water has been 
made here and the probable mechanism is discussed 
to throw more light on the subject. 

Aluminium samples (commercial grade) of 
3 x2x .05cm were taken and cleaned by standard 
methods^. Weight loss in these samples were 
determined in different media using a single pan 
balance of Owa Labor make. Samples were treated 
with fresh solutions each time and the corrosion rate 
was calculated in all the sets in mpy^ . 


The corrosion rate in tubewell water is initially 
higher than in other corroding media which decreases 
after reaching a maximum in about 5 days. Corro- 
sion in 1% NaCl solution is similar but slower. 
Corrosion behaviour in deionised water and in 3% 
NaCl solution is different. The rate of corrosion 
shows an alternate increase and decrease with time. 
However, the corrosion rate shows a large decrease 
after 24 h with 3% NaCl solution. 

TABLE 1 


Changes in pH of corroding medium 


Medium 

Initial 

pH 

After 3 days 

Tubewell water 

7.98 

8.78 

Tubewell water 4 Al sample 

8.78 

8.53 

Deionised water 4 Al sample 

7.70 

7.52 

3% NaCl solution 4 Al sample 

762 

7.50 

3% NaCl solution 4 Al sample 

7.67 

7.56 


The modern electrochemical theory interprets the 
surface of a corroding metal as a single electrode on 
which coupled reactions of spontaneous dissolution 
take place simultaneously and statically indepen- 
dently^. At the first stage there appear intermediary 
chemisorbed complexes consisting of particles of 
the solution and surface atoms of the metal. At 
subsequent stages the complexes are ionised, pass 
into the solution and then dissociate. In case of 
tubewell water whose characteristics were published 
earlier^, it appears that the initial higher rates are 


197 



Nat. Acad, Sci. Letters, VoL 9, No. 7, 1986 


due to higher pH of the medium which increases 
from 7.98 to 8.78 in about 24h due to sodium 
glasses. Such increase in pH has been obsepved by 
Singh^ during filtration of Kohlschutteris silver sol 
through glass wool. It is also observed that the pH 
of all the solutions with metals showed a decrease in 
pH (Table 1). These observations lead us to 
believe that the dissolution reaction with tubewell 
water is 

A1 + E 2 O + OH“ AIO2' -b f H2 

which occurs as a result of adsorption of water and 
hydroxyl ions on the metal surface. Such corrosion 
reactions are reported in cathodic dissolution of 
aluminium^. The above reaction also consumes 
hydroxyl ions resulting in decrease of pH. 

The decrease in corrosion rate after reaching a 
maximum in about 5 days in the tubewell water 
may be the result of decrease in surface area due to 
the deposition of suspended particles of tubewell 
water as actually observed. 

The low hydroxyl ion concentration is responsible 
for comparative slow rate of corrosion observed 
initially with deionised water. The alternate increase 
and decrease in corrosion rate seems to be on account 
of variations in the rate of diffusion of hydroxyl ions 
through the protective layer of water molecules. A 


large decrease in corrosion rate after 24 h with 3% 
NaCl solution is due to decrease in corrosion rate 
with time. Our experiments with stagnant 3% ISlaCl 
solutions confirm this view. The decrease in corro- 
sion rate in stagnant solution could be explained 
by the slow rate of dissociation of the complex 
in the following mechanism suggested by Kolot- 
yrking®. 

A14-3 Cr ^ AlCla-fSe- 
AlCIa-fnHaO^ AICI3 (H^O),, 

AlCl3(H20)n ^ AH'-fSCr+nHaO 
The corrosion rate is low with 1% NaCl solution 
due to slow rate ot diffusion of chloride ions in the 
first step in the above mechanism. 

One of us (M.S.) thanks the Ministry of Education, 
Govt, of India, New Delhi, for the grant of a 
Research Training Fellowship. 
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Stereochemical investigation of furfnryl alcohol maleic 
anhydride adduct by NMR spectroscopy 

(NMR/steieochemical study /furfuryl alcohol/maleic anhydride^ 


Mamta 

Department &f Chemistry^ University of Allahabad^ Allahabad 


ABSTRACT Non- planar stable conformation and hindered 
rotation about N-N' bond in N'-diacylaminoimide deriva- 
tives of furfuryl alcohol-maleic anhydride adduct have been 
studied by NMR spectroscopy. The signal duplicity in the 
NMR spectrum for the two N -acetyl groups in N'-diacetyN 
aminoimide derivative of furfuryl alcohol-maleic anhydride 
adduct arises due to asymmetric cage moiety about the 
succinimidyl plane, suggesting for the exo configuration. 


The existence of non-planar ground state and 
restricted rotation about N-N bond in N-(diacyl- 
amino) imide systems is a well documented pheno- 
menon^*'^. The two acetyl groups attached to 
exocyclic nitrogen experience different magnetic 
environment in presence of asymmetric cage moiety. 
The experience of different magnetic environment of 
N'-(diacetylamino) imide system in NMR spectrum 
(lying nearer to the cage moiety) probes into the 
magnetic effect of the dienyl part of the adduct, 
whereby the configuration of the adduct could be 
determined^ Here a technique has been utilized 
for the configurational assignment of the Diels- 
Alder adduct of furfuryl alcohol-maleic anhydride’^. 

l-^oxabicycle {fL2,\y5-heptene--\-hydroxymethyl^ 
2, Z-exo di carboxylic anhydride : It was obtained 
from the method used by Hodgson and Bevies^ for 
the preparation of 4-hydroxy-3, 6-endoxo- 
tetrahydrophthalic anhydride. 


iV - amino - 7 - oxabicycle (2,2A)^5-heptene-l-- 
hydroxymethyl - 2, 3-exo-dicarboximide (I) : This 
compound (Fig. 1) was prepared by stirring a mixture 
of exo furfuryl alcohol-maleic anhydride adduct 
(1 mole) and hydrazine hydrate (1 mole) in ethanol 
at room temperature. The stirring continued for 
an hour to complete the reaction and then the 
separated mass was filtered, dried and recrystallised 
with ethanol, m.p. 155°. 


(I) 

(ID 

(III) 


R = H 
R^= H 
R2= H 

R = H 
Rl = C0Ph 
R2=H 



(V) R =C0CH3 
R^rCOPh 
R2=H 


R 

Rl =C5H5 

R2 = H 


(VI) R =C0CH3 

Rl^CgHj 

R2 = H 


Fig. 1. Derivatives of furfuryl alcohol 
N* -{monobenzoyl amino) imide derivatives (II and 
Y) : These compounds (Fig. i) were prepared by 
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stirring the equimolar amount of the adducts and 
benzoylhydrazine in ethanol at room temperature 
for 2 h. After removing the solvent the products 
were rccrystaiiised from ethanol, m.p. were 177<^ and 
167® respectively. 

N'-anilinoimide derivatives (III & VI) ; These 
compounds (Fig. 1) were prepared by adding phenyl- 
hydrazine dropwise, while stirring to an equimolar 
amount of the corresponding adducts in ethanol at 
room temperature. The stirring was continued for 
an hour to complete the reaction. Thus, the solid 
obtained was filtered and rccrystaiiised from 
ethanol. 

N'^{diacetylamino)-l-oxabicycIo (2.2.1 )-5 hep- 
teneA-acetyl methyl- 2, 3-exo dicarboximide {W) : 
This compound (Fig. 1) was obtained by heating the 
N-aminoimide (1) with an excess of acetic anhydride 
on water bath for 1 h and was then kept for 24 h at 
room temperature. The separated crystals were 
filtered and rccrystaiiised from ethanol, m.p. 144- 
145®. 

The NMR spectrum of N', N'-diacetyl derivative 
(IV) of furfuryi alcohol-maleic anhydride adduct 
(1) shows a pair of singlets at 8 2.06 (3H) and 8 2.34 
(3H) for the two N'-acetyl groups (a^’=* 26.5 Hz), 
an A B quartet of 2H intensity at 3.11 for C~2 and 
C-3 methine protons and a singlet of IH intensity 
for C-4 methine proton at 5 5.33 along with the 
other normal proton resonances. Duplication in 
the acetyl resonance indicates the presence of a non- 
planar conformation and restricted rotation about 
the N-N bond. The spectral pattern of this com- 
pound is very much similar to N'-diacetyl derivative 
of N- amino (2.2.1) bicyclo-5-heptene-2, 3-exo 
dicarboximide (Ij (shown in Fig. 2) except a change 
in the internal c emical shift of the N'-acetyl pro- 
tons (Av=16.5 Hz) Asa result of non-planar 
conformation about the N~N bond in the present 
system, one of the acetyl group lies above and the 
other below the plane of the succinimidyl ring, i.e. 
one acetyl gmup, syn to the oxygen bridge, falls in 
its deshielding zone, resonates at downfield. The 


other acetyl group lying above the plane of succini- 
midyl ring, shows the normal resonance as it is not 
much effected by the cage moiety. Hence the two 
N'-acetyl groups experience two different magnetic 
environments due to magnetic asymmetry of the 
cage moiety about the succinimidyl plane and give 
rise to two different signals in the NMR spectrum. 
On this consideration the compound (IV) could be 
given an exo configuration (2) (shown in Fig. 2). 



CH2OCOCH3 


(1) (2) 

Fig. 2, (1) N'-diacetyl derivative ot N-amino (2.2.1) 
bicycIo-5~heptene-2, 3-exo dicarboximide, (2) N - 
(diacetyl amino)- 7-oxabicyclo (2.2J)-5-beptene-l- 
acetyl methyl-2, 3-exo dicarboximide 

N'~aroyI aminoimide and N'-phenyl-N'-ammo- 
imide systems are other versatile probes for the 
direct determination of the configuration of the 
adduct. 

The author is thankful to CSfR New Delhi for 
the award of Pool Officership. 
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Kinetics of oxidation of acetoin by bromamine-T in feebly 
alkaline medium 

(kinetics/oxidation/acetoin/bromamine-T/alkaline medium) 


Kunj Behaei and Madhcj Gautam 

Chemical Laboratories, University of Allahabad, AlIahabad-211 002 


ABSTRACT The oxidation of first compound of a~hydroxy 
ketone series j.e. acetoin by using alkaline sodium N-bromo- 
p~toIuenesu]pronamide or bromamine-T (BAT) presents the 
initiative work of bromamine-T-a-hydroxyketone system 
confirming that enolisation is a rate determining step. 


Kinetics of oxidation of acetoin has been studied 
by many workers in acidic^ and alkaline medium^. 
The kinetic and mechanistic studies of different 
compounds employing bromamine-T^*^ have also 
been made by different workers but no information 
is available about the oxidation of this series of 
compounds involving bromamine-T in feebly alkaline 
medium. 

Broniamine-T and buffer solutions of different 
pH were prepared as reported elsewhere^°>^^ and 
strength of aqueous solution of acetoin was checked 
by hydroxylaraine hydrochloride-pyridine proce- 
dure^^. Isolation condition i.e, [acetoin] > [BAT] 
has been maintained throughout the work. The 
study has been made in 25% buffer solution. Due 
to interference of liberated iodine in direct titration 
of bromamine-T, kinetics was followed by estimating 
the oxidant ascorbimetrically, using chloramine-T as 
a titrant and Kl-starch as indicator. 

Reaction follows zero-order dependence on 
broraaraine-T, showing thereby that oxidation pro- 
ceeds via enolisation. 


In aqueous alkaline solution, bromamine-T 
exists^ ^ as follows : 

CH3C6H4S02NerNo*H20 CH3C5H4S02NHBr + NoOH 

(BAT) (BATH) lU 

CH3C5H4S02NH8r+Na0H CH3C5H4S02NH2-*- NaOBr 

(ISA) (2) 

Therefore, in alkaline medium, BAT exists as 
BAT itself, protonated BAT (p-toluenesulphobro- 
mamide or BATH) and sodium hypobromite and 
only one of these three will be involved in oxidation 
of acetoin. 

Highlighting the evidence^ ‘‘formation of HOBr 
in strongly alkaline solutions”, Ruff and Kucsman^ 
have proposed that [BATH] ^ [HOBr] if pH > 12, 
but in the present case study has been made in feebly 
alkaline pH (8.1 - 8., 9) and, therefore. HOBr cannot 
be considered as a main reactive species. 

Independence of reaction rate on increasing 
dielectr c constant gives the same information, since 
alcohols are oxidised at very convenient rate with 
bromine in alkaline medium where HOBr is respon- 
sible for the oxidation^"^. Further, the observation 
that ionic strength has no effect on the reaction rate 
presents a valuable support that atleast one neutral 
molecule is involved. 

The value of different thermodynamic parame- 
ters have been calculated by studying the reaction at 
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TABLE 1 

Effect of temperature on rate of reaction 


[BAT] = 

2.0 X 10-3M 

pH = 8.5 



[acetoin] 54 


ks 

y 10® rM TDin'-^l 


lO^M 

25° 

300 


400 

450 

! 00.00 

50.00 

20.00 

12.50 

10.00 

57 00 
35.38 
18.28 
10.90 
9.30 

108.60 

67.12 
20.90 
18 76 

15.12 

240.00 

124.00 
47.34 
30.16 

24.00 

220.00 

81.00 
46.66 
37.40 

134.00 

70.60 

56.00 

five temperatures 

(Table 

1). The 

low 

value of 


thermodynamic parameters ( = 20.00 kcal/mole, 
- 129.07 e. u. and A = 1 8-47 kcal/ 
mole at 25") support the view that similarly charged 

ions are not involved. 

It is observed that as pH is decreased, reaction is 
remarkably slowed down (near pH==7) and at pH =4, 
the reaction does not proceed at all, though acetoin 
exists in enolic form, meaning thereby that protona- 
ted BAT cannot be considered as a reactive species 
(because there is more probability of formation of 
BATH in lower pH — 4). 

On the other hand, it is well known that in 
alkaline medium, a-hydroxy aldehydes and ketones 
form their corresponding enoP^ or enol anions^®^^^. 
Now the direct proportionality of reaction rate with 
respect to hydroxyl ion suggests that the reactive 
species is not the enediol but enediol anion^. For- 
mation of enediol and enediol anion may be shown 
as follovis : 


CH3 


CH3 

1 

-O' 

1 

0 

X 


0— 

1 

0 

X 

i 

c=o 

1 

+ OH ", 

!! - +W20 

C — '0 

CH3 


1 

CH3 

tA) 


Enediol anion i 

CH3 


CH3 

r_oH 

+ H -,0 — 

C— OH 

c 0 


C — OH 

CH3 


1 

CH3 

{£') 


Enediol (E) 


Addition of deaerated reaction mixture to aqueous 
acrylamide did not initiate polymerisation showing 
thereby that free radicals are not formed, confirming 
that instead of homolytic mechanism, heterolytic 
mechanism is involved. Thus on the basis of 
above observed facts, two tentative schemes are 
proposed : 

Scheme - 1 


k-j (slow) 



a + oh 71 :— 

E~ + H2 0 

(3) 

*<-1 



E+HoO ... 1 , — 

‘<-2 

E + OH 

(A) 

ko (fast) 



E + BAT ► 

Products 

(5) 

Considering the above steps involved 

during 

oxidation, the rate derived is as follows : 


-dtBAT] _ 2 [A] tQH) IBAT] 


(k_,+ kj 

) kj (BATJ 

(6) 


The rate law (6) shows first order dependence in 

OH, at its lower concentration and zero order 
dependence at higher concentration which is contra- 
dictory to our experimental findings. 

Scheme -2 



(slow) 


A + OH 

^ E +H 2 O 

(3) 





(fast) 


E + BAT ^ 

► Products 

(7) 


Similarly, the rate law r a i be written as ; 

■■ [E] [OH] 
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The factor 2 is introduced because one molecule 
of acetoin requires two molecules of BAT. 

Here ki is forward velocity constant and is 
expressed as rate of oxidation of acetoin, which 
comes out to be 1.35 s"^ at 35°. 

TABLE 2 

Effect of [BAT], [acetoin] and [OH*] on the rate of reaction 
Temp. 35° 

[acetoin] = 12.50 x lO'^M [BAT] = 2.00 x [acetoin] = 

12.50 X 10-3M 


pH = 8.5 


pH 

= 8.5 

[BAT] = 2.00 

X 10*«M 

[BAT] 

ks X 10^ 

[acetoin] ks 10® 

pH 

[OH] 

ks 109 

xiO^M (Mmin-^J 

X 103M (M min-i 

) 

X 10®M (M min-^) 

4.00 

20.54 

100.0 

240.00 

8.1 

1.259 

12.98 

2.80 

20.60 

50.00 

124.00 

8.3 

1.995 

20.58 

2.00 

20.i8 

20.00 

47.34 

8.5 

3.162 

30.16 

1.20 

19.50 

12.50 

30.16 

8.6 

3.981 

40 00 

0.80 

19.66 

10.00 

24.00 

8.7 

5.012 

49.90 



6.67 

16.00 

8.9 

7.943 

80.00 


The rate law (8) successfully verifies the validity 
of experimental results (Table 2) Le. reaction is zero 
order in bromamine-T, first order dependence in 
hydroxyl ion and acetoin and also accords well with 
the stoichiometry, no effect of ionic strength 
(/X = 0.0326 - 0.6631VI), p - toluene sulphonaraide 
(0-5.0 X 10" ^M) and dielectric constant (5%-25% 
alcohol) are also in good agreement with the values 
of various thermodynamic parameters. The product 
formed is acetic acid which is confirmed by paper 
chromatography. 

Thus it is concluded both experimentally and 
theoretically that it is the enediol anion which is 
responsible for oxidation and it is BAT itself, which 
is playing a role of real reactive species in fast 
step. Involvement of enediol anion with BAT in 
fast step is also supported by the fact that if an 
organic compound which has no hydrogen atom e.g. 
formaldehyde or benzaldehyde is subjected to 
oxidation, no oxidation occurs. 

It is important to note that this simple compound 
of acyloin series is chosen first to test the oxidative 


behaviour of BAT-a-hydroxyketone system in 
general and the valuable information behind the 
present investigation is that only the enolisable 
carbonyl compounds i.e^ compounds having hydro- 
gen at a-carbon atom can only be oxidised by this 
oxidant. 

On the other hand, it is well known that acetoin 
dehydrogenase (enzyme) present in bacteria converts 
acetoin into diacetyl. So keeping this in mind the 
oxidation of acetoin (a biologically important 
compound) was carried out by bromamine-T in 
feebly alkaline medium and it was found that 
oxidation product of acetoin is acetic acid and not 
the diacetyl. Therefore, the aim of the present study 
is not only to point out the oxidation of acetoin but 
also to confirm the arrival of products reaching in 
the reactions step by step. These contradictory results 
(reaction products are diacetyl and acetic acid in 
these two cases) present the valuable information 
that any type of hindrance may shuttle down whole 
of the phenomena which in turn will affect the 
physiology of human being in some way thus leaving 
a scope for biologists and chemists both. 
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systems using Straubel pupils 
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ABSTRACT The problem of coherent imagery of edge 
objects with partial apodisation of the pupil by Straubel 
class of filters has been discussed. The apodisation is 
effected over a specified area on the pupil. The width and 
the position of the apodised ring on the pupil have been 
varied. A few systems have been identified with negUgible 
edge-ringing with reduced edge-shifting. 


Apodisation of a pupil to eliminate or to reduce 
the edge-ringing phenomenon in the coherent images 
of straight edges has been studied with considerable 
interest^ As a result of these studies, it is also 
established that the edge-shifting phenomenon is 
minimum with Airy pupils and it increases with 
apodisation because of the reduction in the trans- 
mitted flux through the pupil Increased edge-shifting 
impairs the image definition to a large extent. In 
order to have a suitable compromise between the 
reduced edge-ringing and the consequent increased 
edge-shifting, one should be careful in employing 
the apodisation technique to coherent edge-imaging. 
In order to overcome this difficulty, at least partially, 
we have thought of partial apodisation of the pupil® 
and the present work explores the possibility of 
employing these techniques for obtaining better edge 
images that could be reasonably free from edge- 
ringing. 


The Straubel apodisation pupil functions are 

represented by 

+ y^)]P for [x^ -f ^ 1 
= 0 for [x^ -h > 1 (I) 

The pupil function f{x,y) for partially apodised 
systems may be written as 

f(x,y) = 1 for 0 < (x 2 -f.v 2 ) < 

= [l-U"-f>’ 2 )]P for ^ p ^2 

= 1 for Pa^ < {x^ < 1 

= 0 otherwise ( 2 ) 

An opaque straight edge object can be represented by 
the amplitude transmission 
A{u,v) = 0 for w < 0 

== 1 for w >0 ( 3 ) 

The reduced coordinates (u,v) in the object plane 
are given by 

u — _ sjQ aj g 

A 

w = — ( n sin a) 57 (4) 

A 

where $ and v are the cartesian coordinates in the 
object plane. The object spectrum which is the 

Fourier transform of (3) is given by 
00 

a(x,y) = J J A {u,v) dudv (5) 

•“CO 
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The modified object spectrum is obtaiaed by multi- 
plying a {x,y) with the pupil function i.e. 

a’ (.x y)= a (k j) / (^J’) 

The inverse Fourier transform of (6) gives us the 
complex amplitude distribution ia the image plane. 

Thus, 

CO 

A [u,v) = If 
-00 

Using eqns. (2-6) in (7) and simplifying 


A' («', = j + ^ [Si (Pi Z) + Si (Z) - Si (P, Z) 

P2 

+ J ^}lp^ Sm(Zx)dx\ (8) 

Pi 

For Airy type of pupils Pi = Pa and we get 


A {it\v') 


+ 


Si (Z) 


i9) 


In eqns. (8) and (9) Si(Z) stands for the standard 
sine integral given by’ 


Si(z, = j * 

0 


(10) 



Fig. 1 



Fig. 2 


where Z = (1 1) 

For a fully apodised pupil, Pj = 0 and P 2 = We 
thus get from eqn. (8), 

A’{ti',v') = ^+71 sin ('2) 

0 

The intensity distribution in the image plane is 
obtained by taking the squared modulus of (12). 
The integral occuring in (8) has been evaluated 
numerically using the 9-point gaussian quadrature 
on a PDP-11 computer. 

in our study of coherent imagery of straight 
edges, we have used Straubel class of apodisation 
filters to determine edge-ringing, edge-shifting and 


edge-spread. The edge-ringing is the difference 
between the first maximum intensity of the edge 
fringes and the object intensity level. The distance 
of the image edge at half intensity value of the 
object edge from the geometrical edge is a measure 
of the edge shifting. The distance in the image 
plane, separating the points of 10% and 90% 
intensity value of the object edge is measure of the 
edge-spread. We have selected four configurations 
(out of 22 configurations)® vis, 5,9,12 and 17- These 
are found to have a very low value of negative 
amplitude response which is best suited for minimi- 
sing the edge-ringing. The intensity distribution with 
increasing Z for values of apodisation parameters 
P = 1, 2, 3 and 4 was studied in the case of the 
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TABLE 1 


Edge-ringing, edge-shifting and edge-spread for different 
values of P for different configurations 


Configuration 

Parameter 

P = 1 


P=3 

P = 4 

P = 5 

5 

Edge-ringing 

- 

- 

- 

- 

- 


Edge-shifting 

1.40 

2.15 

2.85 

3.55 

4.40 


Edge-spread 

6.20 

14.80 




9 

Edge-ringing 

- 

- 

- 


- 


Edge-shifting 

].20 

1.85 

2.25 

2.60 

2.85 


Edge-spread 

5.15 

7.15 

8.5 

9.00 

9.75 

12 

Edge-ringing 

0.09 

0.14 

0.36 

0.37 

0.18 


Edge-shifting 

1.20 

1.40 

3.55 

3.65 

3.65 


Edge spread 

4.05 

4.85 

5.40 

5.50 

5.50 

37 

Edge-ringing 

0 02 

-0.0 1 - 

-0.04 

-0.085 

-0.325 


Edge-shifting 

1.20 

3.60 

3.80 

2.00 

2.05 


Edge-spread 

4.35 

5.65 

6.65 

7.70 



* Max. intensity is below 0.9 
Edge-spread is greater than 15. 


above mentioned four configurations. It is found 
from our studies that for configurations 5 and 9 
(Fig. 1 & 2j, higher values of P have a smoothing 
effect on the feet as well as on the edge fringes but 
the edge-shifting becomes very much pronounced. 
For values of P = 3 and 4, there is practically no 


edge-ringing in configurations 5 and 9 (Table 1). A 
compromising value of the apodisation parameter 
which simultaneously restricts edge-ringing and edge- 
shifting to a reasonable extent in the case of Straubel 
pupils can be taken as P = 4 for configurations 5 and 
9. The values of edge-ringing, edge-shifting and 
edge-spread for P — 1 , 2, 3, 4 and 5 for configurations 
5, 12 and 17 are shown in Table 1. It is found 

that for the above four configurations, edge-spread 
increa*^es with increasing values of P. In between 
configurations 5 and 9, the configuration 9 seems 
to be better from the view-point of imaging 
characteristics. 
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ABSTRACT Effects of a single moderate exposure of HTO 
injection (20/fiCi/g body weight f.e. 6.12 TadjdsLy or 0.061 
Gy/day, Initial dose rate) on the EEG pattern of adult 
Swiss albino mice have been studied. There is an altered 
bioelectrical activity of the cerebral region in the form of 
increased frequencies and a significant lowering in amplitude 
at 120th h after HTO-administration. 


As a radiation hazard of neurobiological signi- 
ficance tritium (®H ; physical half life 12.3 Yr)^ an 
unstable radionuclide of hydrogen has largely been 
ignored, though it has been demonstrated that 
during HTO exposure relatively more tritium is 
taken up by the brain which is retained for relatively 
longer duration^*^. Some preliminary neuromor- 
phometrical observations on tritium toxicity in 
developing and adult mice brain showed that 
exposure to tritiated water results in the loss of 
brain and body weight, neuronal population and 
brain width and length^. The possible resultant 
effects of HTO in the electrophysiology cannot be 
safely ruled out. Present investigation is an attempt 
to study the short-term effects of tritium on the 
EEG (electroencephalographic) wave pattern of 
adult mice. 

Adult male Swiss albino mice (nos. 4) were 
anaesthetized with thiopentone (0.035 mg/g of body 
weight) and ether. Their skulls were drilled in the 


parietal region at 2 points, symmetrically, in each 
half and silver- plated metal electrodes were fixed 
using dental cement. The animals w^ere given at 
least 3 to 5 days of recovery time from surgery tUi a 
consistent wave pattern without noise was achieved. 
Control or sham-irradiated were taken, the recordings 
made initially, prior to tritiated water injection, 
which corresponds to ‘0’ h in Fig. 1. EEG 
(electroencephalogram) of these animals was recorded 
on a 4-channel electroencephalograph (Model EC 
typeMDE76, with ink writer). The paper drive 
was run at 2 speeds, 1.5 and 30 mm/sec. Then the 
animals were injected intraperitoneally with 20 Pd 
(740 kBq)/g body weight HTO. Tritiated water 
(HTO) was procured from BARC Trombay, Bombay 
(specific activity 10 raCi or 370 MBq/ml). The EEG 
recordings were made at various time intervals 
ranging from 1 to 120 h, post injection and their 
frequencies and amplitudes were compared with 
those of control. For the statistical evaluation of 
quantitative data, Student’s t-test was used^. The 
injected activity of 20 f'Ci (740 kBq)/g body weight 
has been estimated to impart the initial dose rate of 
6.12 rad or 0.061 Gy/day, calculated by the formula 
as mentioned by Shapiro®. 

As depicted in Fig. 1, analysis of frequencies 
show no significant changes in treated mice till 20th 
h post injection when it becomes significant at 0.01 
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Fig. I. Graph depicting the variations in frequency (--) and amplitude {--) of EEG spikes of adu’t mice at 

various post infection intervals. (Error bars indicate S. E. M.) 


level On the following intervals, there is an 
increase (1.6/sec.) at 5 level of significance on the 
24tb h after HTO injection (20 i^Ci/g body weight). 
Whereas, on the 48th and 72nd h, no significant 
change in frequencies is noticed. On 96th and 
I20ih h, frequency increased by 7.4 and 7.9/sec. 
respectively, as compared to the sham-irradiated or 
initial (0 h) frequency (P <0.001 for both the inter- 
vals). When frequency on the 96th is compared 
with that on its precedent interval i.e. on the 72nd h, 
an increase by 6.9/sec. has been noticed (p<0.01). 
Similarly amplitudes show continuous and gradual 
decline till the 120th hour post injection, with a 
maximum reduction about l/3rd that of the 
initial. 

Cahill et aP. showed that a continuous expos ..re 
of HTO and/or lead from conception of Fi through 
F 2 genet ation in rats results in delayed CNS develop- 
ment revealing a low voltage and high-activiiy in 
their EEG and a decrease in relative brain weight of 
neonates. Fi offsprings oi female rats exposed to 


tritiated water from adolesence until and throughout 
pregnancy had abnormal body weight and cerebral 
weights. Besides cerebral DN A, protein and pro- 
tein/DNA showed significant decline^. Soma and 
synaptic functions can be directly aftected by changes 
in metabolites. These changes in EEG of exposed 
adult mice observed in the present investigation may 
be, therefore, attributed to alterations in functions 
at cortical level in neuronal and synaptic activities^. 

Our previous studies of tritium toxic ty on adult 
gerbil brain has revealed a gradual derangement of 
neural architecture of cerebral cortex-^®. Hence 
such HTO-mduced changes may be pos ibly a 
direct consequence of these structural deformities 
which warrants a careful evaluation- 

Authors are grateful to Dr. Raineshwar Singh, 
J.N.U., New Delhi, for his valuable guidance in 
EEG recording and Prof. A. S. Kapoor, Head, 
Department of Zoology, University of Rajasthan, 
for his keen interest in the work and providing 
various facilities for EEG recording. Financial 
assistance from ICMR is thankfully acknowledged. 
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Effects of an organochlorine insecticide, thiodan on the 
oxygen consumption of the marine crab, Scylla serrata 
(Forskal) in relation to the changes in salinity 

(insecticide/marine crab/oxygen consumption/salinity variations) 


R. Biswas and R, V. Shrotbi 

Department of Zoology^ Institute of Science, Bombay^AOO 032 


ABSTRACT Juvenile crabs exposed chronically to three 
subletha] concentrations of thiodan showed a decrease in 
the oxygen consumption. Toxicity of thiodan as indicated 
by oxygen consumption was found to be salinity-dependent, 
when crabs were acclimated to selected salinities. 


Pollution of water bodies by pesticides is an 
excellent example of how human intervention in an 
ecological system has been for benevolent purposes but 
have had a malignant effect. Marine pollution is cur- 
rently a major problem because in certain respects it 
exclusively affects the fishing industry. Marine pollu- 
tion due to pesticides needs considerable attention 
because of its harmful effects on marine organisms 
with special reference to edible products. They are 
vulnerable to certain pollutants like insecticides be- 
cause of the tendency of these compounds to diffuse 
in the drainage systems and to concentrate in the 
coastal waters and estuaries. The account is part of 
a continuing programme to evaluate the impact of 
pesticides on estuarine fauna. The present work 
deals with the effect of thiodan, an organochlorine 
insecticide, on oxygan consumption of the edible 
marine crab, Scylla serrata. Estuaries are dynamic 
ecosystems where the very survival of an organism 
depends on its capacity to adjust to the salinity 


changes. Such salinity changes are in turn expected 
to affect the susceptibility of the estuarine organisms 
to adverse effects of different pollutants. Hence, in 
the present study, changes in oxygen consumption 
due to the combined stress of salinity variations and 
thiodan intoxication have been evaluated which 
could thus be employed as an useful indicator of 
metabolic stress. 

Juvenile S. serrata of the intermolt stage and of 
more or less uniform size (33-35 mm carapace length) 
were acclimated to the laboratory conditions in large 
glass aquaria for 7 days before being used for the 
tests. Filtered sea water, which was used, had a salinity 
of 30-3 1%, temperature of about 29^C, pH 8 and 
dissolved oxygen IJL mI/1. During acclimation as 
well as during the entire experimental period, lasting 
for 30 days, the crabs were fed on marine bivalve 
flesh every alternate day. Acclimated crabs were 
then exposed to three sublethal concentrations of 
thiodan. They were 0.1 ppm, 0.2 ppm and 0.3 ppm 
which were 1/6 1/3 and J/2, respectively, of its 
96h LCso value. A separate control lank was also 
maintained in which acetone was added in an amount 
equal to the one used for the highest concentration 
dilution of thiodan. A duplicate set of these ex- 
periments was simultaneously run for confirming 
the results. 
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The oxygen-consumption tests were carried out on 
the 7 th, iSth and SOtli day of exposure to the experi- 
mental insecticide. During the experiments black 
bottles (3 litre capacity) were used as respirometers. 
Crabs exposed to thiodan were removed from their 
respective test aquaria and were transferred into these 
respirometers which were then filled with appropria- 
tely dosed sea -water using inlet pipes. Bottles were 
made completely air-tight and sealed with wax. 
Side by side control experiments were set up similarly 
except that the respirometers contained unexposed 
crabs and sea water without any insecticide. Before 
the start of tlie experiment, the initial oxygen con- 
tent of the sea-water used in the tests was determined. 
Ail the experimental and control bottles w'ere left 
undisturbed for one hour. Thereafter the water 
from each respiroraeter was carefully siphoned out 
to estimate its oxygen content. The dissolved oxygen 
was measured by the Winkler s lodometric method^. 
The oxygen consumption rates (ml Oa/h/g wet wt.) 
were calculated from the differences between control 
and experimental values. Five crabs from each of 
the test aquaria and the control w'ere subjected to 
the same experimental procedure. At the end of the 
experiment, each crab was removed and weighed 
accurately. 

Following the same procedure as above, oxygen 
consump ion tests w'ere also carried out on crabs 
preacclimated for I week to different salinities 8 %o, 
16%^, 22%c, and 30%o. Experimental crabs were expos- 
ed to one of the sub-lethal concentrations of thiodan 
i,e. 0.2 ppm for a period of 30 days to variations in 
salmity- 8 % 0 , 16 %„ 22^00 and 30%^. Control experi- 
ments under salinity stress were simultaneously run. 

From the data presented in Table 1 it can be seen 
that there is no significant change in the rate of ox- 
ygen consumption of the control crabs during the 30 
day test period. But there is a gradual decrease in 
the rate of oxygen consumption in the treated crabs, 
and the oxygen consumed at the end of the treat- 
ment period of 30 days differs significantly from 


TABLE 1 


Rate of oxygen consumption in 5. serrata in ml of O Jg wet 
wt/h 


Exposure 

control 

concentration of thiodan in ppm/litre 

in days 


0.1 

0.2 

0.3 ^ 

Initial 

0.1269 

0.1266 

0.1216 

0.127i 


±0.032 

±0.03 J 

±0.029 

±0.036 

7 

0,1265 

0.1154 

0J126 

0.1036 


±0.033 

±0.066 

±0 091 

±0 0824 

15 

0.1285 

0.1075 

0.0921 

0 0891* 


±0 042 

±0 056 

±0.063 

±0.049 

30 

0.1302 

0.0814**^ 

0.0802** 

0.0708’<‘’»‘ 


±0.068 

0.046 

±0.035 

±0.022 


i = Standard Deviation 

* = Significantly different from control (P< 0.05) 

= Significantly different from control (P<0.0l) 

Sea water characteristics. Temp. 29*^0 ; pH 7.9 ; Dissolved 
oxygen 7.2 ml/litre : Salinity - 30%„ 

the control. Similar reduction in oxygen consum- 
ption has been reported in fish exposed to diflerent 
pesticides^'^. This inhibition of oxygen consum- 
ption rates in *S. serrata may be related to the upteke 
and accumulation of thiodan in tissues of the expos- 
ed crabs. Such a relationship has been reported by 
Rao et in jfish Macrognatbus acciileatum which 
showed reduced oxygen consumption when exposed 
to lethal and sublethal concentration of endosuifan. 
This was accompanied by an accumulation of endo- 
suifan in tissues like brain, gills, gut, liver and 
kidney. 

Table 2 shows that oxygen consumption rates are 
inversely related to salinity^ as can be seen from 
the highest rate of oxygen consumption in crabs 
exposed to 8 %o salinity after 7 days. Higher salini- 
ties of 30%q and 22 have lesser effects on oxygen- 
consumption which may be due to the fact that the 
crabs used for the experiments were captured in 
waters with a salini y of approximately 30-35%,,. 
Resulting minimal osmotic stress may then account 
for the ability of these crabs to tolerate the thiodan 
stress. However, radical changes in salinity like 
16%^. and 8 %o produced an osmotic stress which in 
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TABLE 2 


Rate of oxygen consumption in ml/g wet wt/h In S. serrata exposed to one sublethal concentration of thiodan (0.2 ppm/litre) 
under variations of salinity (S%o) 


Exposure 
in days 

S-30%o 

Control Triated 

S-2 

Control 

2%o 

treated 

S-16%0 

Control Treated 

S-8%0 

Control Treated 

Initial 

0.1269 

0.1216 

0.1273 

0.1254 

0.1260 

0.1234 

0.1253 

0.1263 


±0.032 

±0.029 

±0.037 

±0 039 

±0.028 

±0.051 

±0.043 

±0.048 

7 

0.1265 

0. 1 126 

0.1259 

0.1271 

0.1277 

0.1299 

0.1294 

0.1491* 


i:0.033 

±0.091 

±0.041 

±0.046 

±0.054 

±0.045 

±0.029 

±0.021 

15 

0.1285 

0.0921 

0.1264 

0.1058 

0.1 283 

0.0957 

0.1297 



±0.042 

±0.063 

±0.061 

±0.071 

±0.043 

±0.037 

±0.056 

X 

30 

0 1302 

0.0802** 

0.1298 

0.0793** 

0.1308 


0 1313 



±0.068 

£0 035 

±0.059 

±0 048 

±0.036 

X 

±0.046 

X 


±: = Standard Deviation 

* = Significantly different from control fP<0.05) 
** = Significantly different from control (P<0.01) 
X = Did not survive 


turn increased their susceptibility to thiodan causing 
ep.rly mortalities. Exposure to low salinities even 
in normal crabs is accompanied by a reduction in 
the blood osmotic and ionic concentrations followed 
by active ion uptake leading to osmoregulatory ad- 
justments®. Kirschner"^ stated that the amount of 
energy that is required to osmoregulate is expressed 
by appreciable changes in resting oxygen consum- 
ption. Dehnel and Caiefoot® observed that blood 
hypertonicity in a dilute environment involves the 
participation of energy consuming processes which 
can account for the observed higher oxygen consum- 
ption rates at low salinities due to higher energy 
requirements. 

Environmental variables like salinity greatly in- 
fluence the toxicity of insecticides and an evaluation 
of the biological response in terms of oxygen con- 
sumption has shown that salinity stress coupled with 


the effect of thiodan increases the metabolic rate. 
It in turn makes them consume more oxygen at lower 
salinities with a gradual decrease in the rate on 
prolonged exposure and eventual death. 

REFERENCES 

1. Barnes. H. ^1959) Apparatus and methods of oceono* 
grophy. Part One : Chemical, George Allen and Unwin 
Ltd , London, 

2. Nagaratnamma, R. & Ramamurthy (1981) Curr. Science 
51(13) : 668. 

3. Manoharan, T. & Subbiah, G. N. (1982) Proc. Indiai 
A cad Sci. Anim. Sci. 91(6) : 523. 

4. Ali, S. M., Ilyas R. & Mokashi, N. V. (1985) Geobios 
I : 107. 

5. Rao D. M. R , Devi, A. P. 8c Murthy, A. S. (1981) 
Pestic. Biochem. Physiol. 15(3) : 282. 

6. Lockwood, A. P. M. (1968) Aspects of thi Physiology 
of Crustacea, Oliver and Boyd Ltd., London, p 24. 

7. Kirshchner, L. B. (1967) Ann. Rev. Physiol. 29 : 169. 

8. Dehnel, P. A. & Ca refoot . T, H. (1965) Comp. Biochem. 
Physiol. 15 : 377. 


215 



Nat. Acad Set Letters VoL 9, No, 1, 1986 


Histopathological changes induced by Epibloc (Ussot) in the 
liver and kidney of black rats (Rattus rattus) 

(Epi b locj Rattus rati us I UvqtI kidney) 


Seema Raki and S. S. Lal 

Department of Zoology^ Institute of Advanced Studies^ Meerut University^ Meerut -250 005 


ABSTRACT Single dose of Epibloc at two dose levels 
ri35 mg/kg and 400 mg/kg) by gavage produced several 
pathological changes in liver and kidney of black rats 
{Rattus rattus). Histology of liver showed dilatation of 
central vein, fibrosis and inflammatory reaction at periportal 
zone, cytoplasmolysis, degeneration of hepatocytes along* 
with karyolysis, karyorrhexis and karyopyknosis, and fatty 
changes after 400 mg/kg of Epibloc treaiment. Histological 
changes seen in kidney were marked degree of cloudy 
swelling in tubular epithelium, tubular cast in few of 
nephric tubules, loss of brush border of proximal convoluted 
tubules, congestion in glomeruli and in perinephric area, 
increase in subcapsular spaces and thickening of basement 
membrane, karyolysis, karyorrhexis and pyknosis in nuclei 
of tubular epithelium ^400 mg/kg). 


Epibloc (3-chloro-l, 2 propanediol) acts as good 
sterilant as well as good toxicant and hence is widely 
used for the control of rat population in the world. 
The compounds a-clilorohydrins were found to have 
antifertility activity in male rat, A series of structu- 
rally related compounds of which U-5897 (3~chloro- 
1 , 2 propanediol) is a member possess antifertility 
efficacy in rat^. It was observed that male rats 
receiving daily injections of a-chlorohydrin (U-5897) 
at a dose of 7 to 8 mg/kg became infertile^-^. Many 
attempts have been made to evaluate the antifertility 
effect of Epibloc but no work is available regarding 
toxic effect of Epibloc on liver and kidney. The 


present investigation includes the effects of a single 
dose of Epibloc on histopathological changes in the 
liver and kidney of black rats {Rattus rattus) which 
occurs widely as a rodent pest in this region. 

Epibloc concentrate (liquid with 20 per cent 
W/W active ingredient) was diluted in distilled 
water at two dose levels (135 mg/kg and 400 
iBg/kg). Diluted Epibloc (in distilled water) was 
administered by gavage in terms of mg of 
active ingredient of Epibloc/kg of body weight of 
rat. All the animals were autopsied after 7 days of 
Epibloc administration. 

The liver and kidney of all the animals (treated 
and control) were removed and stripped of excess 
tissues and fixed in Bonin’s fluid. The tissue was 
dehydrated in a series of graded ethanols and embed- 
ded in paraffin. Sections (6 ^m) were cut and 
stained with haematoxylin and eosin. 

Liver: 135 mg/kg - There is mild dilatation of 
central vein. Degenerative changes are mainly 
seen in peripheral zone of the liver lobule. 
Hepatocytes showed cloudy degeneration alongwith 
nuclear alterations, karyopyknosis, karyolysis and 
karyorrhexis. Portal area shows mild fibrosis and 
presence of few inflammatory ceils (compare Figs, 
1 and 2). 

400 mg/kg “There is a moderate degree of dilata- 


217 



Nat. Acad. Sci. 


Letters, Vol. 9, No. 1, 1986 


tion of central vein. Hepatocytes exhibited uniform 

fatty changes throughout the liver lobules showing 
sin-eltlifce-appearance. Periportal fibrosis and pre- 
sendee of inflammatory cells is well 
molysisisalso noticed. Karyopyknosis. karyolysis 

and karyorrhexis are well marked with degeneration 


in hepatocytes (Fig. 3). 

Kidney: 135 mg/kg - Glomeruli show prolife- 
ration of tuft and congestion. Tubules show 
cloudy swellings alongwith cytoplasmic and nuclear 
changes (karyopyknosis, karyolysis and karyorr- 
hexis). Interstitial tissue shows few dilated blood 
vessell Brush border of proximal convoluted 
tubules becomes irregular. Periportal haemorrhage 
is frequently observed (compare Figs. 4 and 5). 

400 mg/kg - Blood vessels in interstitial tissue 
are dilated. Marked degree of cloudy swelling m 
tubular epithelium is evident. Some of the 
nephric tubules exhibit degeneration of epithelium 
and tubular casts. Brush borders are absent m 
proximal convoluted tubules. Congestion in glomeruli 
and perinephric areas is noticed. Glomeruli 
become quite indistinct due to patches of protoplas- 
mic material and large sized vacuoles. Renal 


capsules reveal increase in subcapsular spaces 
alongwith thickened basement membrane. Nephric 
tubules exhibit karyolysis, karyorrhexis and 


or (ii) the intracellular fat which is often present in 
the hepatocytes in sufficient quantity. Too much fat 
may be transferred to the cell or the fat already 
in the cell may be made visible by unmasking. It 
may now be suggested that fat metabolism of 
hepatocytes might be interfered by Epibloc admi- 
nistration which results in fat accumulation in 
hepatocytes. 

The nephric tubules show mild reaction of 
chronic inflammation suggesting tubular degene- 
ration after Epibloc treatment (400 mg/kg). The 
tubules show marked degree of cloudy swellings in 
kidney of 135 mg/kg and 400 mg/kg treated rats. 
Infiltration of inflammatory cells in cortical and 
medullary regions could have brought about tissue 
changes. Focal inflammatory reaction by mononu- 
clear cells was noticed in the interstiiium of renal 
cortex in rats®. On the basis of present studies 
it can be suggested that Epibloc primarily acls 
upon nephric tubules causing degeneration and 
cloudy swellings. Glomeruli were affected only in the 
later stages. 

The authors are grateful to Council of Scientific 
and Industrial Research, New Delhi, India, for the 
financial support of this study. Sincere thanks are 
due to M/s Gametrics Ltd., U.S.A. for sending 
us the gift sample of Epibloc. 


pyknosis in nuclei of tubular epithelium (Figs. 
6 and 7). 

Present investigations reveal extensive patholo- 
gical fibrosis at portal area induced by Epibloc. 
Similar results have been reported after cadmium 
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^ o ^ f . , , Fig. 2. T. S. hver from rat treated with Epibloc -135 mg/kg 

T.S. liver from control rat showing normal histo- ^ . 

, showing fibrosis and mild inflammatory reaction 

logic make up of central vein and hepatocytes ^ 

X 400. 



Fig. 3. T. S. liver from rai treated with Epibloc-400 mg/kg 
showing marked degree of fatty changes and degene- 
ration in hepatocytes x 100. 



Fig. 4. T. S. Kidnev from normal rat showing normal Fig. 6. T. S. Kidney from rat treated with Hpibloc~400 
histologic make up of cortex region x 150. mg/kg showing dilatation and congestion of blood 

vessel alongwith few inflammatory cells around 
it X 150. 



Fig 5. T. S. Kidney from rat treated with Epibloc-135 
mg/kg showing marked degree of cloudy swelling, 
cytoplasmic and nuclear changes - Karyorrhexis. 
karyolysis and pyknosis and infiltration of infiam- 
matory cells x 150. 


Fig. 7. T. S. Kidney from rat treated with EpibIoc-400 
ing/kg showing proliferation of glomeruli, degene- 
rative and nuclear changes - karyopyknosis, karyo 
lysis, karyorrhexis and infiltration of inflammatory 
cells X 150. 



THE THIRD WORLD ACADEMY OF SCIENCES 

HISTORY OF SCIENCES PRIZE 

The Third World Academy of Sciences has decided to institute a Prize of US S 10,000 to 
be awarded to the best research essay which brings to light the scientific achievements of a 
Third World scientist prior to the 20th century, whose work has not been hitherto clearly 
recognised. 

The research essay should summarise the major contributions of a Third world 
scientist. 

It should indicate to what extent the contributions of the scientist were recognised within 
his/her community and should establish in what way the achievements are linked to the sources 
of modern scientific thought. It should present evidence which should be acceptable to the 
contemporary scientific community regarding the originality and relevance of the Third World 
scientist's achievements. Arrangements will be made for the essay to be published in the 
form of a book by the Third World Academy. 

Essays for the Prize are open to ail scholars in the world.. 

The Prize will be awarded in 19S8 and the closing date for announcement of intention by 
those intending to present an essay is 30 October 1987. 

The Prize will be awarded by an International Committee of Experts on the History of 
Science, appointed by the Council. 


Further Information 

Further information may be obtained from the Executive Secretary of the TWAS at the 
following address : 


TWAS History of Science Prize 
International Centre for Theoretical Physics 
P. O. Box 586, 34100 Trieste. Italy 


Tel : (040) 2240-1 


Cable 


CENTRATOM 
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CoUoquium For Young Physicists (1986) 

(Second circular 15-6-1986) 

(Venue & Date : Saha Institute of Nuclear 
Physics : 19th & 20th August, 1986) 

The Indian Physical Society is inviting papers from Young Physicists below the age of 35 
(on 1 July, 1986) who are actively engaged in research in any branch of physics. Papers 
under joint authorship are also acceptable provided one of the authors is a young physicist 
satisfying the above criteria. The work should have been preferably done in India. 

Papers duly prepared as per instructions below should be sent so as to reach the 
General Secretary, Indian Physical Society at the address given below by July 21, 1986. 
Papers should be accompanied by a covering letter giving the following informations. 

1 . Name and address of the author. 

2. Institution and Department. 

3. Date of birth. 

Two copies of the manuscript prepared as per following prescription : 

^ Should be typewritten on one side of standard A4 size bond paper with double spacing 
between lines 

★ Should be at least of 600 words, and should not exceed 8 sheets including tables, 
figures/photographs and references 

i( Should have an abstract of about 100 words. No mathematics in the abstract 
please 

ic References should be cited according to the system currently (from Vol. 26, No. 3 issue) 
followed by the Physics Teacher 

The Board of Judges will select about twenty papers for presentation which will consist 
of a half an hour lecture each. All those invited to present papers will be issued certificates 
of the Society and the best three entries will be rewarded with cash awards. 

Address all correspondence to : 


Professor B. B. Baliga 

General Secretary 
The Indian Physical Society 
Saha Institute of Nuclear Physics 
92, A. P. C. Road, Calcutta-700 009 



The Third World Academy of Sciences 

TWAS Fellowship Scheme 

One of the main objectives of the Third Worid Academy of Sciences is to facilitate and 
promote mutual contacts of research scientists in the Third World and to further relations 
between their scientific institutions. 

In pursuance of the above objective, the Academy awards Fellowships to scientists of 
proven research ability to enable them to pursue research and/or undertake lectureship, by 
working with colleagues in Developing Countries other than their own. 

Fellowships will normally be awarded for a minimum period of six weeks and are only 
provided for visits within the Third World. 

Fellowships, which are established through funds provided by the Dipartimento per la 
Cooperazione alio Sviluppo of the Italian Ministry of Foreign Affairs and the Canadian Inter- 
national Development Agency, will cover international travel to the host country and back. 
Visiting Fellows will normally be expected fo obtain the cost of their living expenses from local 
sources. In special cases, however, a modest subsistence allowance may be provided. No 
provision will be made for accompanying families. 

Applications 

App icants should be nationals of Developing Countries, normally with some research 
experience and with permanent positions in universities or research institutes in Developing 
Countries. 

Applications should be made on the Third World Academy of Sciences form entitled 
“Fellowship Scheme Application Form”. 

Applications will be reviewed and evaluated by an International Committee of 
renowned scientists appointed by the Council of the Academy. Special consideration will be 
given to visits which can be expected to promote cooperation among scientists of the same 
region and yield substantial benefits to the visitors, their hosts and their respective scientific 
community. 



Applicationswill be considered by the Academy throughout the year. Applicants are 
requested, however, to give at least four months’ notice of the visits to allow for the completion 
of the review and evaluation procedure. 

Selected candidates will be expected to submit to the Third World Academy of Sciences, 
near the end of the tenure of the fellowship, a report on the work carried out during the 
fellowship period. 

Further Information 

More detailed information and application forms have been sent to National Science 
Academies and National Research Councils in Developing Countries. 

Further information and application forms may also be obtained from the Offices 
of the Vice-Presidents, or directly from the TWAS Executive Secretary at the following 
address. 


The Third World Academy of Sciences (TWAS) 
c/'o International Centre for Theoretical Physics (ICTP) 
P.O. Box 586, 34100 Trieste, ITALY 


Phone : (040) 2240-1 


Cable ; CENTRATOM 


Telex ; 460392 iCTP 1 



The Third World Academy of Sciences 

Provision of Spare Parts for 
Scientific Equipment in Third World Countries 

Purpose and Nature 

The aim of the Scheme is to assist the development of experimental research in Third 
World Countries by facilitating the acquisition of badly needed spares and replacement parts 
for scientific equipment. 

The Scheme, which is established from Funds provided by the Dipartimento per la 
Cooperazione alio Sviluppo of the Italian Ministry for Foreign Affairs and the Canadian Inter- 
national Development Agency (CIDA), covers the cost of small items of spare parts for 
scientific equipment which cannot be obtained or manufactured locally. 

The cost for a single request should not exceed US .? 200. Special consideration will be 
given to requests for smaller amounts. 

Procedure 

Applicants should first contact the suppliers and obtain quotations for items they require, 
including air freight costs. 

A TW AS request form should then be completed and submitted to the office of the 
Executive Secretary. A copy of the Proforma Invoice from the supplier should be enclosed with 
the form. 

If a request is approved, an order will be sent from the TWAS office to the supplier and 
payment will be made directly by the TWAS Finance Office. 

The supplier will be asked to send the items directly to the applicant’s institution. 

A copy of the order will be sent from TWAS to the applicant’s institution so as to 
arrange for customs clearance. TWAS should be notified as soon as the items are received 
by the applicant. If some of the items are damaged or missing, the applicant’s institution 
should notify the supplier immediately with a copy to TWAS, so as to arrange for replacement. 

Request Forms 

Request forms have been sent to National Science Academies and National Research 
Councils in Third World Countries. 

They may also be obtained from the offices of TWAS Vice-Presidents, or dirctly from the 
TWAS Executive Secretariat at the following address : 

The Third World Academy of Sciences (TWAS) 
c/o International Centre for Theoretical Physics (ICTP) 

P.O. Box 586, 34100 Trieste, Italy 

Phone : (040) 2240-1 Cable : CENTRATOM Telex : 460392 ICTP 1 



The Third World Academy of Sciences 


Grants for Scientific Meetings 
Organized in Developing Countries 

The Third World Academy of Sciences with generous funds provided by the Dipartimento 
per la Cooperazione alio Sviluppo of the Italian Ministry of Foreign Affairs, and the Canadian 
International Development Agency, is willing to consider applications for Grants to support 
scientific meetings to be held in Developing Countries. 

The purpose of the Grants is to encourage the organization of Regional and International 
Scientific Conferences, Workshops and special meetings in the Third World. 

Scientific Institutions and Organizations in Third World Countries holding meetings in 
their countries may apply for Grants to cover the travelling expenses of lecturers from abroad 
and/or young scientists from the region. 

Organizers of International Conferences being held in Developing Countries may apply 
for Grants to assist with travelling expenses of eminent scientists from Developing Countries 
the expenses of principal speakers who are unable to obtain sufficient funds from other sources 
or travelling expenses for young promising scientists from the region. 

Applications should be made on forms to be obtained from the office of the Executive 
Secretary at the address below, and should state the relevance of the activity to the development 
of science in the country/region. Special consideration will be given to those meetings which 
are likely to benefit the scientific community in Developing Countries and to promote regional 
and international cooperation in developing science and its application to the probiems of thp 
Third World. 

The closing dates for application are 1 June and 1 December. 


The Office of the Executive Secretary 
The Third World Academy of Sciences (TWAS) 
c/o International Centre for Theoretical Physics (ICTP) 
P. O. Box 586, 34100 Trieste, Italy 


Phone : (040) 2240-1 


Cable : CENTRATOM Telex : 460392 ICTP I 



To oir Contributors 

Publication Charges : Authors will have to pay Rs, 75/® as publicatiou/reprint charges for one 
article. This will entitle them to 100 reprints. 

Subscription Rates : 

(1) Annual' Subscription for non^members 
Inland (By Book’Post) 

Foreign (By Surface Mail) 

(2) Single issue for non -members 
Inland (By Book Post) 

Foreign (By Surface Mail) 

(3) Annual Subscription for members (By Book Post) 

(4) Extra reprint charges : For every extra 100 reprints or part thereof 

Note : Registration and Air Mail Charges Extra 
Instructions to Authors : 

The Journal publishes short communications containing original research of immediate importance. 
Papers containing information which break fresh grounds shall be given priority. Routine investigations 
which report merely experimental observations or routine modifications in theory are not usually accep- 
ted. Taxonomical papers will not be published unless on the basis of experiment/observaiion of a new 
relationship related to evolution has been established or a new technique has been used in the experiment/ 
observation. In Mathematics such papers will not be published the contents of which are merely exercise 
to basic theorems or principles. Review papers are not accepted for this journal. Speed of publication 
is an important feature of this journal. 

From the very nature of such publication, it is imperative that the authors are as brief and precise 
in presenting their work as possible. The following restrictions will be imposed : 

(a) Each communication may not contain more than 1509 words. It should be preceeded by an 
‘Abstract’ of not more than 50 words. 

(b) Manuscripts should be typewritten in English, double spaced and should be submitted in duplicate. 
All mathematical expressions should be typed or written clearly in black ink. 

(c) The communication should contain a minimum number of tables, figures and photographs. 
Figures must be draw'n in such a way that thev can be reduced to one column width (7.5cm). 
Figures must be original drawings or exceptiorallv sharp glossy prints of about manuscript sbe. 
The space occupied by the figures/tables/photographs will he at the expense of text, because no 
LETTER which occupies a space more than 1500 words space may be publi-ihed. 

(d) All references should be indicated in the text bv superscript arabio numerals, e.g. “Mirri* while 
working on.. The list of references should be arranged in order of their occurrence in the 
text. Reference should be given in the following style ; 

2. Mirri, M. a. (1982) /. Chem, Phys, 58 : 282. (For articles in Journals). 

Author year Journal vol. beginning page 
White, M. J. D. (1973) Animal Cytology and Evolution, 3rd Ed.. Cambridge University Press, 
London, p. 320 (For Books). 

Osgood, C. F, (1977) in Number Theory and Algebra, ed. Zassenhaus, H., Academic Press, 
New York, p. 321. (For edited Books) 

Abbreviations of the names of periodicals should conform to those given in the World List of 
Scientific Periodicals. 

(e) Key words * A maximum of 5 key words should be supplied. Each of the^^e words will be 
separated by a slash ( / ) and printed just below the title of the research paper, e. g. (steroid 
receptors/protein-DNA interactions/gene regulaiion). 

(f) Acknowledgements, if any, should appear atThe end of the letter, but just before the references. 

(g) Proofs will not ordinarily be sent to authors. If more than 100 reprints are needed, indicate the 
extra number while sending the manuscript. 
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